In mares, dioestrous FSH profiles based on once-a-day sampling are variable; however, the pulsatility of plasma FSH, which 
Introduction
The FSH profile during the ovulatory cycle of the mare remains controversial, despite much research (Ginther, 1992) . In the original observations from this laboratory in 1975, two FSH surges, 10 days apart, per 21 day ovulatory cycle were reported. One surge occurred in mid-dioestrus and was fol¬ lowed by a nadir at the onset of oestrus; the second surge accompanied the peak of the ovulatory LH surge in late oestrus-early dioestrus and was followed by another decline before the main dioestrous surge (Evans and Irvine, 1975) .
These FSH surges were proposed to drive two waves of folliculogenesis, with the mid-dioestrous surge priming the follicle destined to ovulate 10 days later (Evans and Irvine, 1975) . Although some workers have replicated our finding of two FSH surges per cycle (Burns and Douglas, 1981; Nett et al, 1979) , others have observed different patterns, for example, one or even three surges per cycle. None the less, all these varied FSH patterns were able to generate normal cyclicity (for review, see Ginther, 1992; Bergfelt and Ginther, 1993) and all studies agree that FSH is suppressed in early oestrus.
The variability in reported dioestrous FSH patterns has been attributed to various factors, including season, age, breed and individual (for review, see Ginther, 1992) . The variability may also be artifactual, since windows of intensive jugular blood collection on selected days in dioestrus show that both FSH and LH concentrations fluctuate in low frequency, high ampli¬ tude pulses (Thompson et al, 1987; Alexander and Irvine, 1993; Irvine and Alexander, 1993) . The FSH profiles reported in mares throughout dioestrus were obtained either from once-aday or thrice-a-week sampling (for example, Evans and Irvine, 1975; Nett et al, 1979; Miller et al, 1980; Bergfelt and Ginther, 1993) . Such bleeding regimens could result in inconsistent plasma FSH patterns, depending on whether or not individual samples were taken at a peak or trough. However, once-a-day sampling has yielded consistent profiles in LH throughout the cycle of the mare (for review, see Ginther, 1992) (Irvine and Alexander, 1993; Alexander and Irvine, 1993) .
In the present study, jugular blood was sampled from six mares at 4 h intervals, day and night, throughout an ovulatory cycle. The aim was to determine cyclic FSH and LH patterns more accurately than with once-a-day sampling. A 4 h sam¬ pling regimen would also make it possible to measure the slow gonadotrophin pulse frequency during dioestrus; that is, the time that the next ovulatory follicle emerges (Bergfelt and Ginther, 1993 (Ginther, 1992) . Development of the dominant follicle for each mare is shown (Fig. 1) (Fig. 2b) (Fig. 2c) . Combined ANOVA showed that the three dioestrous FSH profiles (that is, those derived from the daily means, the 08:00 h or the 12:00 h samples) were different (P = 0.038).
Cyclic LH profiles: daily means and effect of sampling regimen.
When daily means were analysed, there was an effect of day on LH concentrations (P < 0.0001). Values were lower than the ovulatory surge maxima between day 6 and day 16. Concen¬ trations first exceeded the dioestrous nadir on the day before ovulation (Fig. 2a) . The profiles drawn from simulated once-aday sampling did not differ from those drawn using daily means (P = 0.3365; Fig. 2a-c (Fig. 3) . The nadir in the FSHLH concentration occurred on the day after ovulation (Fig. 3) (Yates, 1981) . For example, gonadotrophs of many species respond better when GnRH is delivered in pulses rather than as a continuous infusion (Knobil, 1980; Mclntosh and Mclntosh, 1985) , which can reduce responsive¬ ness to the point that gonadal activity ceases (Knobil, 1980 (Alexander and Irvine, 1993; Irvine and Alexander, 1994 (Knobil, 1980; Turner and Irvine, 1991; Haisenleder et al, 1991;  Albanese et al, 1996) . Gonadal feedback also modulates pitu¬ itary responsiveness differentially, with inhibin preferentially decreasing FSH synthesis and secretion (Bergfelt et al, 1991; Clayton, 1993; Albanese et al, 1996; Mather et al, 1997) , and oestrogens increasing LH responsiveness, but inhibiting FSH (Marshall and Griffin, 1993) . Progesterone decreases GnRH pulse frequency (Irvine and Alexander, 1997) , thereby modu¬ lating pituitary responsiveness indirectly, as discussed above.
Between day 4 and day 10 after ovulation, neither the frequency nor the amplitude of FSH pulses varied significantly. In no mare did there appear to be a discrete 'surge' of FSH secretion, as has been described in studies using less frequent sampling (Evans and Irvine, 1975; Bergfelt and Ginther, 1993) .
The follicle destined next to ovulate can first be detected 6 (Ginther and Bergfelt, 1993), 7.4 (Ginther, 1993) 
